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(54) Switching system comprising a mask mechanism for altering the internal routing process 



(57) A Switching system (15 or 25) receiving data 
cells from a set of n input ports and to be routed to one 
or more output ports in accordance with the contents of 
a bitmap value introduced in the cell at the entrance of 
said module, said module comprising a shared buffer for 
storing the cells which are to be routed. The systems 
further comprises a mask mechanism with a mask reg- 
ister for altering the value of the bitmap before it is used 
for controlling the routing process for either transporting 
the considered cell to the output port or discarding the 
latter. Two switching systems are combined in a first and 
a second Switch Fabrics (10. 20) in order to respectively 
form a first and second switch cores, located in a cen- 
tralized building and a set of Switch Core Access Layer 
(S.C.A.L) elements distributed in different physical 
areas. Each SCAL element respectively comprises a 



SCAL Receive element (1 1 -i) and a SCAL Xmit element 
(12-i) for respectively permitting access to a corre- 
sponding input and output port of one of said switching 
system. A set of Port Adapters (30; 31) are distributed at 
different physical areas and are connected to said first 
and second Switch Fabrics via a particular SCAL ele- 
ment so that each Switching system (15, 25) receives 
the sequence of cells coming from any Port adapter and 
conversely any Port adapter may receive data from any 
one of said first or second switch cores. The mask 
achieves the distribution of the first and second switch- 
ing systems between the different attached Port adapt- 
ers, thus providing a load balancing between the two 
switching systems permitting to associate their individ- 
ual buffering resources. 
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Description 

Technical Field of the invention 

[0001 ] The invention relates to telecommunication and 
more particularly to a switching system comprising a 
mask mechanism for altering the internal routing proc- 



Background art. 

[0002] The invention brings an improvement to prior 
art switching systems based on a shared buffer, and 
particularly to the system disclosed in non published 
european patent applications n° 97460057.5, 
97480056.7, 97480065.8, 96480129.4, 96480120.3 
assigned to the Assignee of the present application 
(IBM Docket FR996040; IBM Docket FR996042; IBM 
Docket FR996043; IBM Docket FR996044; IBM Docket 
FR996045) which are herein incorporated by simple ref- 
erence FR996040, 42-45). 

[0003] Shared buffer switching is very useful for 
designed high-speed switches for routing small cells of 
data such as ATM cells having a reduced number of 
bytes - generally 53 bytes -. The high switching rate that 
is needed today thus requires the switching of a great 
number of data cells. The switching process is however 
limited by the physical storage of the buffer where the 
cells are stored prior to their routing to the appropriate 
port destinations. In case of multicasting the ceil occu- 
pies its location within the shared buffer as long as the 
last duplication is still pending, which takes a relatively 
long time when a contention occurs in one port of the 
switch. In the system described in the above mentioned 
european applications, the shared buffer has a size of 
128 locations used for the storage of the cells prior to 
their routing towards the appropriate output ports. 
[0004] It is highly desirable to expand the capability of 
the switching architecture by possibly allowing the com- 
bination of some elementary switching modules. The 
above mentioned European applications describe the 
so called speed expansion, and port expansion archi- 
tectures which respectively allow the expansion of the 
switching rate and the number of ports of the switching 
architecture. By multiplying the number of switching 
modules by two it is made possible to increase by two 
the speed of the switching architecture while, by multi- 
plying by four the number of modules it is made possible 
to increase by a factor of two the number of ports of the 
switching architecture. 

[0005] However, in these situations, the buffer still 
remains limited at 128 locations which inevitably limits 
the possibilities of the switch and increases the risks of 
contention. 

Summary of the invention 

[0006] It is an object of the present invention to pro- 



vide a switching architecture that can take benefit of the 
individual storage resources of a first and a second 
switching systems in order to expand the capabilities of 
the switch. 

5 [0007] It is another object of the present invention to 
provide a shred buffer switching architecture associat- 
ing possibilities of speed expansion, port expansion and 
buffer expansion. 

[0008] ft is a further object of the present invention to 
10 provide a switching architecture that can aggregate indi- 
vidual switching systems in order to enhance the switch- 
ing performance. 

[0009] These and other objects are achieved by 
means of the invention as defined in the set of claims. 

75 The invention permits two individual shared buffer 
switching systems to be combined in such a way that 
the two elements can add their own buffer storage to 
provide a expanded buffer switching architecture. To 
achieve this, each system comprises a masking mecha- 

20 nism which is added to the traditional bitmap mecha- 
nism disclosed in the above mentioned pending 
application. 

[001 0] This mask mechanism permits to alter the orig- 
inal bitmap contained in the cell and characterizing the 

25 output port of the switching system where the cell 
should be routed. The mask mechanism is used for 
modifying, in accordance with the value of a Mask reg- 
ister, the bitmap which was originally received by the 
cell prior to the entrance into the switching system. 

30 When combining two switching systems that each incor- 
porates a mask mechanism having complementary 
value, a mechanism of load balancing is achieved which 
permits the operator of the switch (Node Manager) to 
distribute the different Port Adapters between the two 

35 switching systems while permitting the addition of their 
buffer storage. 

Description of the drawings 
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Figures 1 and 2 illustrate the basic architecture of 
the invention using two shared buffer switching 
structures. 

Figure 3A illustrates a synoptic view of an internal 
structure of a serf-routing switching system that can 
be used in the preferred embodiment of the inven- 
tion. 

Figure 3B illustrates a block diagram of the mask 
circuit used for performing the filtering control field 
process acccording to the invention. 

Figure 4 is a flow chart describing the Filtering Con- 
trol Field process which is performed within each 
Switch core. 
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Description of the preferred embodiment of the 
invention 

[001 2] With respect to figure 1 there is shown a switch 
fabric structure capable of associating the storage s 
capacity of two individual and identical switch Fabrics 
10 and 20 that conforms, in the preferred embodiment 
of the invention, to the teaching of the above mentioned 
European patent applications. However, it should be 
noticed that the concept of the invention can be used 10 
with other embodiments of switches based on a shared 
buffer, particularly switch fabrics that include queuing 
resources at the output of the switching components. 
Each switch fabric 10 (resp. 20) includes a switch core 
15 (resp. 25) which is generally located in one central- is 
ized building, and a set of Switch Core Access layers 
(SCAL) elements 11 and 12 (resp. 21 and 22) which are 
located at different points in accordance with the topol- 
ogy and the particular location of the telecommunication 
lines. 20 
It should be noticed that the architecture that is shown in 
figure 1 corresponds to one particular port and that the 
real structure should be considered with the number of 
different ports. In the example, the receive side of the 
Switch Fabric is referenced with respect to the port i, 25 
and consequently the SCAL receive element is refer- 
enced 11-i (resp. 21-i) which corresponds to the input 
port i, attached to the port adapter 30-i. Figure 1 shows 
the architecture with respect to a output port j, and con- 
sequently SCAL Xmit element 12^ (resp. 22-j) corre- 30 
sponds to the output port j attached to the port adapter 
31 i From a functional point of view, a Port Adapter 
Receive 30-i produces a sequence of cells, which are 
simultaneously transmitted to the corresponding SCAL 
receive element 1 1 -i in the Switch Fabric 1 0 through the 35 
link 32-i; and to the SCAL receive 21 -i in the Switch Fab- 
ric 20 through the link 33-i. Generally speaking each 
SCAL receive element 11-i and 21-i is connected to 
their corresponding switch core via a set of n serializing 
links 13-i and 23-i permitting the communication 40 
between the different buildings wherein the switching 
structure is located. Similarly the two Switch Cores 15 
and 25 are respectively connected to their correspond- 
ing SCAL transmit part 12-j and 22-j, via a set of n seri- 
alized links 14-j and 24-j. The cells which are produced 45 
by the two SCAL Xmit elements 12-j and 22-j are 
respectively transported through the links 34-j and 35-j 
to the Port Adapter (Xmit) 31 -j. 
[0013] With respect to Figure 2 the structure of the 
switching architecture is illustrated. Basically, the inven- so 
tion uses a repartition of the output ports of the Switch 
Subsystem 1 , and the Xmit Adapter elements in two 
groups: a group LEFT that will be assigned to SWITCH 
Fabric 10 (Left) and will normally receive the traffic cells 
from the latter; a group RIGHT that is affected to the 55 
SWITCH Fabric 20 and which normally receives the 
traffic cells from the latter. In the preferred embodiment 
of the invention, the load balancing of the data cells is 



achieved with two separate LEFT and RIGHT Switch 
Fabrics. However, it should be noticed that the system 
could be enhanced more by increasing the number of 
switching paths. 

[0014] In the figure the Port adapter Xmit 31(m) is 
assigned to the Left group while the Port adapter Xmit 
31 (n) is included in the RIGHT Group 
AdcOtionally, each Switch Fabric path, e.g. Switch Fabric 
10, comprises SCAL Xmit elements that are divided into 
two groups - so called ACTIVE and BACKUP - corre- 
sponding to the repartition previously made of the 
PORT ADAPTER Xmit elements. 
More particularly a PORT Adapter Xmit 31 (m) - that 
belongs to the LEFT group (assigned to the left switch 
path) is physically connected to a corresponding SCAL 
Xmit element 12(m) that belongs to the ACTIVE group 
of the Switch Fabric 10; and is further physically con- 
nected to a corresponding SCAL Xmit element 22(m) 
which belongs to the BACKUP group of the SWITCH 
Fabric 20. 

[0015] Similarly, the PORT Adapter Xmit 31 (n) that 
belongs to the RIGHT group assigned to the RIGHT 
Switch path is physically connected to a corresponding 
SCAL Xmit element 22 (n) that belongs to the ACTIVE 
group of the SWITCH Fabric 20; and is further physi- 
cally connected to a corresponding SCAL Xmit element 
12(n) which belongs to the BACKUP group of the 
Switch Fabric 10. 

[001 6] The above described repartition of the PORT 
Adapter Xmit elements permits an effective and simulta- 
neous operating of the switch cores 15 and 25, thus 
associating their buffering resource. The repartition 
between the Port Adapter Xmit, decided by the Node 
manager, results in that the cells that are to be propa- 
gated to the F>ort Adapter Xmit 31 (m) (belonging to the 
Left group) will be conveyed through Left Switch Core 
15, to the SCAL Xmit element 12(m), while the same 
cell is duplicated by the PORT Adapter Receive 30 (i) 
and will be dropped by the Switch core 25. Conversely, 
the cells that are to be propagated to the Port Adapter 
Xmit 31 (n) (belonging to the Right group) will be con- 
veyed through Right Switch Core 25, to the SCAL Xmit 
element 22(n), while the same cell being duplicated at 
the level of the PORT Adapter Receive 30 (i) will be 
dropped by the Switch core 15. Therefore, the cells are 
being distributed through the two Right and Left Switch 
Fabrics in accordance with the repartition that was 
determined by the node manager. 
This is achieved as followed: 
In the best mode of the invention, the cells which are 
generated by the PORT Adapter Receive 30i are dupli- 
cated on the two serial links 32(i) and 33(i). It should be 
noticed that this duplication is involved up to the input of 
the Switch Core 15 and 25. This is very important 
because the two cores must receive the same cells so 
as to make sure that the control cells are also simulta- 
neously received. In the European patent applications 
mentioned above, there is descrfoed that the switch 
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core uses routing table which provides with the bitmap 
information that is used inside the core for controlling 
the routing process. That bitmap information is gener- 
ally read from the contents of Control Routing tables 
that can be updated by means of Control cells. This is 5 
the reason why it is important, in this invention, that the 
same cells arrive at the input of each Switch Core. More 
particularly, as described in the above mentioned patent 
applications, PORT Adapter receive 30(i) generates a 
cell which comprises a Switch Routing Header (SRH) 
and a payload; the latter SRH including a two-bytes 
Routing Label characteristics of the destination of the 
cell, that is to say the Port Adapter Xmit in case of Uni- 
cast connection or the set of Port Adapter Xmit in case 
of multicast connection, as well as a one-byte Cell Qual- 
ifier. The cells is then received by the local SCAL 
Receive element 1 1(i) and 21 (i), which latter introduces 
an additional set of two bytes that will be affected to the 
location of the bitmap that will be used for controlling the 
internal routing process inside the switch core 15 and 
25. The cells are then remotely transported to the cen- 
tralized Switch Cores 15 and 25, the latter comprising a 
Routing Control Device that uses the Routing Label for 
address a Routing Control table that provides with the 
appropriate two-bytes bitmap information that can then 
be used for the internal routing process inside the 
switch cores. 

[0017] The essential feature of the present invention 
uses a mask mechanism within each Switch core for 
representing the distribution of the Port Adapters 
between the two Switch Fabrics. The mask mechanism 
processes the bitmap provided by the Routing Control 
device before the latter is used for controlling the routing 
process. Fig. 3A is a schematics view of the structure of 
a Switch core element forming the basis of the Switch 
core 15 or 25. A set of 16 input ports can provide cell 
into a Cell storage 1 via 16 corresponding routers 2-i. 
The cells can be extracted from the Cell storage and 
transferred to the output ports via 16 Selectors 3-i. 
When a cell is entered into the Switch element a Free 
buffer Addresses is retrieved from a Free Buffer 
Address Queue 5, and the incoming cell is routed to the 
appropriate location within the Cell storage defined by 
the address that was extracted. Simultaneously, the 
Switch routing header is extracted from the incoming 
cell and transmitted through a bus 6-i to a Mask circuit 
100. The latter Mask circuit 100 uses the SRH value 
provided in order to generate a corresponding 2 bytes 
mask value which will be provided to a set of 16 gating 
systems (only gating 7-1 and 7-16 being illustrated), At 
the input of the gating systems 7-i, via bus 8-i, there is 
presented the address where the cell is being loaded 
within Cell storage 1 . That address is loaded into one or 
more Output Queues 9-1 to 9-16 corresponding to the 
appropriate output where the cell will have to be routed. 
When the cell is a multicast cell, the Mask circuit 100 
provides to Count circuit 1 10 the number of duplication 
of the cell via bus 1 0. The outgoing process involves the 



reading of an address in the Output Queue 9-i, 
corresponding to the address of storage of the cell 
within Cell storage 1 . This address is then presented to 
the Selector 3-i and the cell can be shifted to the appro- 
priate output i. 

Bus 13 permits the transmission of that address to the 
Count circuit 110 which performs a decrementation 
operation corresponding to a single duplication of the 
cell. When the cell has been outputted to every appro- 
priate output ports, the result of the decrementation is 
zero, what releases the address which becomes availa- 
ble for the storage of a new cell. At that moment, the 
released address can be loaded into the Free Address 
QUEUE 5 under control of circuit 111. 
[0018] With respect to Figure 3B there is shown the 
preferred embodiment of the Mask circuit 100 which is 
used for performing the steps 403 to 409 of the Filtering 
Control Field process of figure 4. Basically, the SRH is 
loaded into a Register 101 via a bus 6-i, and a Filtering 
Mask Register 102 has been loaded by the control proc- 
essor at the initialization of the circuit and contains the 
two-bytes mask that characterizes the distribution of the 
output ports in the two Left and Right groups. The 
detection of the Control packets (corresponding to step 
403 of figure 4) is performed by circuit 104 which proc- 
esses the contents of the bitmap field of Register 101. 
The Filtering Control Field in the Cell Qualifier Field is 
transmitted to the Filtering Device 103 with the value of 
the bitmap and that of the Filtering Mask register 102. 
The Filtering device can then provide with the residual 
bitmap that will be used by the gating circuits 7-1 to 7-16 
so that the address of the cell being stored in Cell stor- 
age 1 is loaded into the appropriate Output Queues 9-i 
in accordance with the bitmap being carried by the cell, 
and processed in accordance with the Mask register 
contents. This achieves the cell routing in accordance 
with the Left and Right repartition of the output groups 
that were decided by the Node manager. 
[001 9] With respect to figure 4 there is shown the Dis- 
tribution process that is used for permitting the control of 
the two Left and Right Switch Cores. This process is 
being performed in every Switch Core by Mask circuit 
100 as shown in figure 3B. 

The process in accordance with the present invention 
initiates with step 401 where the Routing label which is 
contained inside the SRH is extracted from the arriving 
cell. Then, in step 402, the Routing Label is used for 
addressing the Routing Table located inside the Switch 
Core, in order to extract the bitmap which is characteris- 
tics of the distribution of the considered cell to the 
appropriate output ports. It should be noticed that, since 
the same cell is received by the two Switch Core 15 and 
25, step 402 causes the same value of bitmap to be 
extracted. 

In step 403 a test is performed in order to determine 
whether the extracted bitmap is equal to all zero, which 
is, by convention, characteristics of a control cell which 
is destined to the local internal processor and so must 
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be extracted.from the flow of data in step 404. If the cell 
is not a control cell, the process proceeds to step 405 
where a Filtering Control Field process is initiated. For 
that purpose , the above mentioned Cell Qualifier com- 
prises two particular bits forming a Filtering Control field 5 
which are characteristics of the nature of the filtering 
operation which is desired for this specific cell. 
[0020] If the Filtering Control field is characteristics of 
a Direct Filtering operation, as determined by the step 
406, then the process proceeds with step 407 where the 
Bitmap which was previously extracted is logically 
ANDed with the contents of the Filtering Mask register 
shown in Figure 3. As mentioned above (with respect to 
Figure 3), the Filtering Mask register is designed to 
store a Mask value which is composed, in the preferred 
embodiment of the invention, of sixteen-brl, with each 
bit corresponding to one particular output port of the 
considered Switch core. At the initialization of the 
Switching architecture, as explained above, the Port 
Adapter Xmit were distributed in two RIGHT and LEFT 
Groups. Since the node Manager is aware of the topol- 
ogy of the Switching architecture, and particularly the 
physical correspondence between each Port Adapter 
Xmit - either Left or Right - and the output ports of each 
Switch core, the value of the mask can be determined 
as follows: for Switch core 15: for each output port the 
corresponding bit of the mask is set to one when the 
SCAL Xmit element 12 has been determined to be 
active, that is to say is designed to transmit the normal 
flow of data to the considered Port Adapter Xmit. In 
other words, the bit of the mask that is assigned to a 
given output port of the Switch core 15 is set to one 
when the Port Adapter Xmit LEFT receives the cell from 
that specific port On the contrary, when the SCAL Xmit 
element is known to be BACKUP, the corresponding bit 
is set to a zero. Conversely, for Switch core 25, the bit of 
the mask that is assigned to a given output port of that 
Switch core is set to a one when the Port Adapter Xmit 
Right receives the cell from that specific port On the 
contrary , when the output port communicates with a 
SCAL Xmit element known to be BACKUP, the corre- 
sponding bit is set to a zero. 

It should be noticed that the Filtering Mask Register of 
the two Switch cores 15 and 25 always contain Mask 
values that are complementary, so as to ensure that a 
perfect distribution of the cells through the two Switch 
cores. 

[0021] With respect to the process of Figure 4 again, 
when the test of step 406 shows that the nature of the 
Filtering Control Field is not characteristics of a direct fil- 
tering operation, the process proceeds with step 411. 
When the test of test 41 1 shows that the nature of the 
Filtering Control Field is characteristic of a reverse filter- 
ing operation, the process proceeds with step 408. Step 
408, the Bitmap which was previously extracted is logi- 
cally ANDed with the inverted value of the Filtering 
Mask Register. When the test of step 41 1 shows that 
the nature of the Filtering control Field is not character- 



istics of a reverse filtering operation the process pro- 
ceeds to step 409 through step 410 (No operation). 
[0022] Step 409 is performed at the completion of 
either step 407 or 408. The residual bitmap being 
masked in accordance with the above description is 
then used for controlling the internal routing of the cell 
inside the two Switch cores, and also permits the appro- 
priate duplication of the cells in case of multicasting. It 
therefore appears that, in case of a cell carrying a Direct 
filtering command in its Filtering Control Field, that cell 
which is duplicated and provided to both Switch Fabric 
paths, is only transmitted (thanks to step 407) to the 
appropriate SCAL Xmit element which was determined 
by the node manager to be active. Conversely, for a Cell 
carrying a REVERSE filtering command in its Filtering 
Control Field, that cell which is duplicated and provided 
to both Switch Fabric pats, is only transmitted (thanks to 
step 408) to the appropriate SCAL Xmit element which 
was defined to be BACKUP. 

[0023] In the present invention, the DIRECT Filtering 
Command is used for the normal traffic of data while the 
REVERSE Filtering Command is reserved for testing 
purpose of the Backup path in order to prevent the dra- 
matic disastrous caused by hidden failures. To achieve 
this, with the Switching structure of the invention, testing 
cells can be periodically injected in the structure and are 
then transmitted through the backip Switch path in 
order to ensure the good operating of the latter. This 
entails the important advantage to allow a whole testing 
of the backup components of the Backup path, including 
the Backup SCAL Xmit elements and all the Backup 
links, to make sure that, when a breakdown will happen 
on one side of the Switching architecture, the only 
remaining Switch core will be able to switch the totality 
traffic of cells. 

Adcfitionally, since the two Switch Cores are based on a 
output shred buffer architecture, as shown on figure 3, 
the active and backup path arrangement in accordance 
with the present invention permits to virtually increase 
the size of the shared Cell storage as far as this Cell 
storage is used by a lower number of output ports. This 
strongly improves the overall performance of the switch. 
[0024] The invention is enhanced by an additional 
mechanism which permits to avoid that two cells, a f irst 
DIRECT cell carrying normal and a second REVERSE 
testing cell , simultaneously arrive at the same Port 
Adapter Xmit This is achieved by means a control bus 
40-j in Fig. 1 connecting the SCAL Xmit element 12-j , 
belonging to the Switch Fabric 1 0, to the SCAL Xmit ele- 
ment 22-j belonging to the Switch Fabric 20. Therefore, 
two corresponding ACTIVE and BACKUP SCAL Xmit 
element which are connected to a same Port Adapter 
Xmit can communicate via the same control bus 40-j. 
[0025] Bus 40 has two main functions: a first function 
consisting of the synchronization of the cell clock of the 
Backup SCAL Xmit element 22m for instance with that 
of the clock of the ACTIVE SCAL Xmit element 1 2(m). In 
other words, the two links 34-m and 35-m have cell 
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clocks which aro synchronized. The characteristics of 
transmission of the two busses 34-m and 35-m ensures 
that the synchronism is maintained up to the input of the 
Port Adapter Xmit 31 -m, what is generally the case 
when links 34-m and 35-m have the same physical 5 
length. When the Backup SCAL Xmit element 22-m 
wishes transmit a cell on bus 35-m, the latter sends a 
request on bus 40m to Hs associated ACTIVE Seal Xmit 
element 1 2-m. That request is received by ACTIVE Seal 
Xmit element 12-m which inhibits the transmission of 10 
the cell which would normally be transmitted at the next 
cell cycle. Concurrently ACTIVE Seal Xmit element 12- 
m produces an Acknowledge signal to its associated 
Backup Seal Xmit element 22-m on bus 40-m, what 
informs the latter that it is allowed to use the link 35-m to 75 
convey the pending ceil at the next cell cycle. Each of 
the above two ACTIVE and BACKUP mechanisms are 
enabled in response to the contents of a register 
defined, under control of the Node manager, the appro- 
priate status of the SCAL Xmit element. The mecha- 20 
nism thus prevents the simultaneous arrival of two cells 
at the same Port Adapter Xmrt and entails a substantial 
advantage since the Port Adapter Xmit can be designed 
to support only its nominal throughput Without that 
mechanism it would have been necessary to use adapt- 25 
ers being capable of supporting at least twice the nomi- 
nal throughput what would have strongly increased the 
cost and complexity. 

Claims so 

1 . Switching system receiving data cells from a set of 
n input ports and to be routed to one or more output 
ports in accordance with the contents of a bitmap 
value introduced in the cell at the entrance of said 35 
module, said module comprising a shared buffer for 
storing the cells which are to be routed, character- 
ized in that said system further comprises an addi- 
tional mask mechanism with a mask register for 
altering the value of the bitmap before it is used for 40 
controlling the routing process, whereby the celt 
can be either transported to the output ports or dis- 
regarded. 

2. Switching architecture comprising two switching 45 
systems as defined in claim 1 respectively forming 

a first and a second Switch Fabrics (10, 20) includ- 
ing each switch core (15, 25) located in a central- 
ized building and a set of Switch Core Access Layer 
(S.C.A.L) elements distributed in different physical so 
areas; each SCAL element respectively comprising 
a SCAL Receive element (1 1-i) and a SCAL Xmit 
element (12-i) for respectively permitting access to 
a corresponding input and output port of one of said 
switch core; ss 

a set of Port Adapters (30; 31) distributed at dif- 
ferent physical areas, each being connected to 



said first and second Switch Fabrics via a par- 
ticular SCAL element so that each Switch core 
(15, 25) receives the sequence of cells coming 
from any Port adapter and conversely any Port 
adapter may receive data from anyone of said 
first or second switch cores; 

said masking mechanism permitting the distri- 
bution of said first and second switch cores (1 5, 
25) between the different attached Port adapt- 
ers. 

3. Switching system according to claim 1 character- 
ized in that each output port is associated with an 
output queue which stores the succession of 
addresses correspond ng to the location of the dif- 
ferent cells loaded in said buffer prior to their extrac- 
tion and delivery to the considered output port 
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